PROSTHETIC INTERIOR CASTING PROCESS AND PRODUCT 
[0001] There are no related applications. 
[0002] The present invention did not receive federal research and 
development funding. 

Field of the Invention 

[0003] The present invention generally relates to a method for resizing 
and reshaping the interior of a socket that accepts a residual limb. More 
specifically, the invention relates to a method for periodically recreating an 
accurate interior socket that form fits over a distal end of an amputee or birth 
defective residual limb. 

Background of the Invention 

[0004] When an amputation occurs or a child is born with a birth defect, 
the person is sometimes fitted with a prosthetic device that replaces a missing 
limb or other part of the body. These devices are commonly referred to as 
prosthesis. They are usually very expensive and come in a variety of shapes 
and sizes along with differing features. Typical costs associated with designing 
and producing a prosthetic device exceeds ten thousand U.S. dollars. 

[0005] In order to better understand the invention at hand, it is necessary 
to understand the language used when describing certain parts of prosthetic 
devices. 



[0006] A socket is the part of the prosthesis that comes in contact with the 
residual limb. Since a prosthetic device is personalized to a single residual limb, 
the socket is shaped to receive only a particular residual limb having a certain 
shape and size. That is to say, most prosthetic devices are produced for a single 
user and are therefore not mass produced. 

[0007] Straps or a suspension lock is the portion of the prosthesis that 
fastens the prosthesis to the residual limb. The suspension lock may include a 
gel liner, a lock rod and a locking device such as a socket lock. Typically, the 
locking device is located in the shank of a leg prosthesis. 

[0008] A lock rod is a pin or stud affixed at an end of the residual limb 
usually by a gel liner. The lock rod is inserted into a locking device for holding 
the prosthetic device onto the residual limb. It also provides a means for 
transmitting axial tension from the distal end wall of a gel liner through a locking 
mechanism and into the shank portion of the prosthetic device. 

[0009] A socket lock includes a receptacle and a locking mechanism 
located below the socket for holding the prosthesis in place. Typically, the socket 
lock comprises a device that accepts the lock rod and secures it into place. A 
release allows the user to disengage the locking mechanism such that the 
prosthetic device can be removed from the residual limb. 

[0010] A gel liner is a nylon sock for receiving a residual limb. The gel 
liner may include an integrated end fitting for accepting a lock rod or pin. It may 
vary in thickness throughout. 



[001 1] A shank is the part of the prosthesis between the knee and foot in 
a leg prosthesis. It ordinarily comprises metal pipe covered with foam or a hard, 
hollow tube. 

[0012] A prosthetist measures or profiles the distal end of the residual 
limb to create a socket for the prosthesis. Modern advancements now allow 
many manufacturers to measure an end of the residual limb through the use of 
laser or other measuring devices. 

[0013] Over time, many amputees experience shrinking of the residual 
limb due to reduced swelling and blood flow or muscle atrophy. This causes an 
inordinate amount of play between the edges of the socket and the residual limb 
which tends to lead to problems such as blistering or sores being created on the 
residual limb. To counter these problems, an amputee typically has a new 
prosthetic device designed and manufactured. 

Summary of the Invention 

[0014] The process of the present invention ensures a comfortable 
refitting of a prosthetic limb device to a residual limb of an amputee or any 
prosthetic limb dependant person. 

[0015] The present invention is a method for resizing and reshaping the 
interior of the socket of a prosthetic limb device such that the life of the device 
may be extended. The method is especially appropriate for individuals who 
receive donated prosthetic devices to resize and reshape the interior of the used 



socket for more efficient use. This process reduces costs associated with using 
and maintaining prosthetic devices by eliminating the need for a new prosthetic 
device when the size of the residual limb becomes smaller or shrinks. Since the 
amount of useful life for the prosthetic device is extended, the total amount of 
replacement costs associated with the prosthetic device is lowered. 

[0016] An object of the invention is to provide a method of sizing, resizing 
and reshaping an interior receptacle or socket of a prosthetic device to create an 
exact complementary socket that receives at least an end of a residual limb. 

[0017] Another object of the invention is to provide a prosthetic device 
that includes a socket that may be periodically resized such that it is a definitive 
socket complementary to an end of the residual limb. 

[0018] Another object of the invention is to provide a kit for resizing and 
reshaping the interior socket of a prosthetic device. 

[0019] A preferable lightweight moldable, curable, socket material in 
accordance with this invention comprises plastic, fiberglass and epoxy resins and 
an activator similar to that sold under the brand name Bondo®. However, it is 
contemplated that other materials may be substituted in the process to achieve 
the same or similar results. The material used need only be lightweight, 
moldable, curable and exhibit adhering properties. That is to say, the material 
used must adequately bond or adhere to a variety of materials used in production 
of prosthetic devices such as fiberglass, composites, plastic, wood, metal or 
other such materials that comprise an artificial limb. These moldable curable 



socket materials include substances soft enough to be molded, yet capable of 
hardening into a desired fixed form. 

[0020] In the preferred embodiment, an air space is created by placing a 
sponge gasket or other suitable material into a bottom of a socket of the 
prosthetic device. The sponge gasket includes a hole in the center for permitting 
the locking pin on the tip of the gel liner to reach the pin lock hole at the bottom 
interior of the socket. The opening in the space creating material or sponge 
gasket should line up with the pin lock hole. Alternatively, the sponge gasket 
may be slid over the pin or lock rod before it is inserted into the socket of the 
prosthetic device. A latex sheath (condom) is pulled over the residual limb which 
includes the gel liner or a limb sock if a pin lock gel liner is not being used. A 
layer of lightweight moldable curable material is deposited from a top interior wall 
of the socket downwards to approximately two-thirds of the way down. In other 
words, the lightweight moldable curable material is deposited on the upper two- 
thirds of the interior wall of the socket. The lightweight moldable curable material 
is prevented from entering the lock pin hole as well as contacting the bottom 
portion of the socket covered by the sponge gasket. This keeps the lightweight, 
moldable, curable material from entering the locking mechanism which results in 
damage to or destruction of the locking mechanism. The sponge also acts as a 
gasket to keep the residual limb from bottoming out. 

[0021] After the latex sheath (condom) has been inserted over the gel 
liner, the socket pin passes through the opening in the space creating material 
(sponge) and the pin is locked down several clicks. Downward pressure is 



applied to the distal end of the residual limb to create compression causing the 
lightweight, moldable, curable material to become formed to the residual limb. 
Any excess lightweight, curable, moldable molding material that may have 
overflowed from the top of the socket must be quickly removed from the exterior 
of the prosthesis. 

[0022] The above described process may be modified if the prosthetic 
device is a strap-on or does not include a pin locking mechanism. In this case, 
the space creating material is slipped into the bottom of the socket, if an air 
space is desired, and lightweight moldable, curable material is deposited into the 
socket. This material is compressed using the end of the residual limb. Any 
excess is removed as mentioned previously. 

[0023] In the preferred embodiment, Bondo® works well as the 
lightweight, moldable, curable material described above. The chemical reaction 
of the hardener with the Bondo® causes the Bondo® to heat up and harden 
within a few minutes. When the lightweight, curable, moldable material has 
hardened, the residual limb is removed from the socket. Next, the space creating 
material (sponge) is removed from the bottom of the socket. The interior of the 
socket housing now reflects a cast of the end of the residual limb. 

[0024] This process may be repeated to remove any irregularities in the 
new interior socket surface caused by bubbles or misapplication of the 
lightweight, curable, moldable material. Typically in this instance, a thinner direct 
application of the lightweight, curable moldable material is applied to any 
irregular areas. However, should the interior surface of the socket include rough 



edges or raised areas, these areas may be removed by feathering them down 
with a medium grade sand paper. Lastly, the new interior surface of the socket is 
sanded with a fine grade sand paper to produce a smooth surface. 

[0025] In an alternative embodiment, the lightweight curable, moldable 
material is liquefied and poured into the socket housing around the inserted 
residual limb. This method may be quicker but overflow and seepage into the 
locking mechanism is harder to control. 

[0026] It is contemplated that the lightweight, curable, moldable material 
may be of any suitable materials that will achieve the formation of a socket that 
includes the necessary physical characteristics for forming a unique socket and 
thereafter hardening into a composition that will support the residual limb. 

[0027] Further objects, features and advantages of the invention will 
become apparent from a consideration of the following description and the 
included claims when taken in connection with the previous discussion and the 
accompanying drawings. 



[0028] PARTS LIST 



1 -Prosthetic Device 
3-Socket 
5-Residual Limb 

7- Gel Liner 

8- Open end of Gel Liner 

9- Lock Rod 

1 0- Reinforced Bottom of Gel Liner 

11- Shank 
13-Foot 

15-Pin Lock Hole 
17-Top of Socket 
19-Bottom of Socket 

21 -Lightweight, Moldable, Curable Socket Material 

23- Space Creating Material 

24- Opening in Space Creating Material 

25- Air Space 
27-Play Space 

29- Latex Sheath 

30- Open End of Latex Sheath 

31 - Interior Wall of Socket 
32. Opening in Sheath 
33-Top of Socket 
35-Bottom of Socket 
50-Lock Release Button 



Brief Description of the Drawings 

[0029] Figure 1 is a front elevation, section view of a prior art prosthetic 
limb device. 

[0030] Figure 2 is a perspective view of a prior art gel liner. 

[0031] Figure 3A depicts a section elevation view showing a socket for a 
prosthetic limb device and a distal end of a residual limb before the present 
process is undertaken. 

[0032] Figure 3B shows a section elevation view showing a socket for a 
prosthetic limb device and a distal end of a residual limb while the present 
process is being undertaken. 

[0033] Figure 3C shows a section elevation view showing the socket and 
residual limb after the present process has been completed. 

[0034] Figure 4 depicts a latex sheath (condom) for use with the present 
process. 

[0035] Figure 5A illustrates a side view of a space creating device 
[0036] Figure 5B shows an overhead view of the space creating device. 

Detailed Description of the Invention 

[0037] Referring now to Figures 1 and 2 that depicts a prosthetic limb 
device 1 and gel liner 7 attached to a residual limb 5. The prosthetic device 1 is 
a leg prosthesis that includes a foot 13. The gel liner is worn over the residual 
limb like a sock. The gel liner 7 includes a lock rod 9 attached to a reinforced 
bottom 10. Typically, gel liner 7 comprises lycra, nylon or other such material 



and surrounds the residual limb 5 to provide cushioning and shock absorbing 
abilities. Thus, the gel liner 7 is part of the suspension that cushions the residual 
limb 5 during use of the prosthetic device 1 . 

[0038] The amputee pulls the gel liner or rolls it over the residual limb 5 
and then pushes both into socket 3. Socket 3 is constructed during that 
manufacturing process of the prosthetic limb device 1 such that it is uniquely 
shaped to accommodate the residual limb 5. An air space 25 is provided near 
the bottom 1 9 of socket to prevent the distal end of the residual limb 5 from 
"bottoming out" during ordinary use. Lock pin 9 extends through pin lock hole 15 
and into a locking mechanism located in the shank 1 1 . For ease in 
understanding the invention, the locking mechanism that secures the lock pin 9 is 
not shown but is represented by lock release button 50. 

[0039] Figure 3A illustrates an example where the residual limb 5 has 
shrunk such that play represented by air space 27 is created between the interior 
wall 31 of socket 3. As shown, the air space 27 may extend from the top 17 of 
socket 3 downwards to air space 25. Thus, socket 3 is incapable of fully 
supporting the sides of residual limb 5. This situation leads pressure points that 
are created along the length of the residual limb 5 that extends into socket 3. 
These pressure points may lead to blisters and sores being created on the 
residual limb. 

[0040] This condition can be rectified by carrying out the process steps 
mentioned above and listed hereinafter. The prosthetic device 1 is removed from 
the residual limb 5. The interior wall 31 of socket 3 is wiped down and cleaned 



such that any foreign material is removed. Next, an air space creating material 
23, such as a sponge gasket with a center opening, is deposited into a bottom 19 
of the socket 3. This material 23 preserves the air space 25 necessary for 
preventing the residual limb 5 from bottoming out, as mentioned above. The 
material 23 also prevents the lightweight, moldable, curable socket material 21 
from entering the socket lock and fouling it. The opening 24 (shown if Figure 5B) 
in the space creating material is positioned such that it is aligned with the pin lock 
hole 15. A disposable latex sheath (condom) is worn over the residual limb 5 
and the gel liner 7 in order to protect the gel liner from adhering to the molding 
material and to create a smooth surface mold. 

[0041] Next, the distal end of the residual limb 5 wearing the gel liner 7 
are inserted into open end 30 of latex sheath (condom) 29. The latex sheath 
(condom) is worn over these like a sock. The lock rod 9 extends through 
opening 32. Opening 32 may include a reinforced lip (not shown) which prevents 
the thin latex material from splitting the sheath (condom) 29 lengthwise as the 
rod 9 is pushed through opening 32. 

[0042] A layer of lightweight, moldable, curable socket material 21 is 
applied from the top to approximately two-thirds way down the interior wall 31 of 
the socket 3. Care must be taken to prevent the lightweight, moldable, curable 
socket material 21 from contacting the bottom 19 of the socket 3 to prevent 
material 21 from entering the pin lock hole 15 and fouling the locking mechanism. 

[0043] The residual limb 5 wearing the latex sheath (condom) 29, gel liner 
7 and sheath 29 are inserted into socket 3. Downward pressure is slowly applied 



and the lock rod 9 is inserted through opening 24 of the sponge gasket and into 
the pin lock hole 15. Alternatively, the sponge gasket may be slid over the pin or 
lock rod before it is inserted into the socket of the prosthetic limb device. The 
lock rod 9 is locked down several clicks causing the space creating material 23 to 
be compressed. 

[0044] Excess lightweight, moldable, curable socket material 21 is 
compressed upwards towards the top 17 of the socket 3 as shown by arrow A. 
This excess should be removed quickly before it hardens. In the preferred 
embodiment, the product registered and sold as Bondo® works well to fulfill this 
purpose. The chemical reaction of the hardener with the Bondo® causes the 
Bondo® to heat up and harden within a few minutes. 

[0045] When the newly formed socket 3 has hardened, the residual limb 
5, gel liner 7 and latex sheath (condom) 29 is pulled out from the socket 3. Next, 
the space creating material 24 is removed from the bottom 19 of the socket 3. 
The interior of the socket housing now reflects a cast of the end of the residual 
limb. 

[0046] This process may be undertaken again to remove any irregularities 
in the new cast caused by bubbles or misapplication of the lightweight, moldable, 
curable socket material 21 . Typically in this instance, a thinner or direct 
application of the lightweight, moldable, curable socket material 21 is applied to 
irregular areas. However, should the new socket include abrupt edges or raised 
areas, these areas may be removed by feathering them down with a medium 
grade sand paper. 



[0047] Lastly, the interior surface of the new socket is sanded with a fine 
grade sand paper to produce a smooth surface. 

[0048] In an alternative embodiment, the lightweight pliable, molding 
material is liquefied and poured into the socket around the pre-inserted residual 
limb after the space creating material has been deposited into the socket and 
with the latex sheath covering the gel liner and residual limb. This mode of 
application is harder to control. 

[0049] Figure 5 shows the preferred shape of the space creating material 
23. The material 23 is typically bowl-shaped sponge gasket and having an 
opening or slits 24 through which lock rod 9 may pass. 

[0050] It is to be understood that the invention is not limited to the exact 
steps listed and described above. Various changes, modifications and additional 
steps may be made or added without departing from the spirit and the scope of 
the invention as defined in the following claims. 

[0051] This process becomes applicable when an amputee's or 
handicapped person's residual limb shrinks or changes its shape after its original 
fitting. It eliminates the only alternative that presently exists of having to create a 
new expensive socket. This process is extremely relevant for refitting donated 
used prostheses to new recipients. 



